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CAMERA INTEGRATED WITH DIRECT AND
INDIRECT FLASH UNITS

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 12/855,437 filed on Aug. 12, 2010, which 1s a

divisional application of U.S. patent application Ser. No.
12/070,009, now U.S. Pat. No. 7,801,438, filed on Feb. 14,

2008, entitled “Camera Integrated with Direct and Indirect
Flash Umits”, the entirety of both of which are incorporated
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a photography
camera that provides direct and indirect flash capabilities,
and more particularly to an automated compact camera
including a built-in, indirect, flash unit that provides opti-
mized indirect reflective illumination to the object being
photographed.

2. Description of the Related Art

Photographers continually suffer with finding a solution to
diffusing the detrimental eflects caused by harsh direct flash.
Intense direct flash 1s unfavorable in that the flash light
source 1s a harsh point source of light. One skilled in the art
ol photography understands that “bounce flash,” (1.e., flash
aimed away Ifrom the object, such as at a light-colored
surrounding wall and/or ceiling which 1s allowed to bounce
toward the object) 1s one solution that will soften the intense
illuminating and shadowing etlects of direct tlash and cast a
smoother continuous hue of neutral lighting on the object
being photographed to produce a more pleasing photograph.
In a studio, a professional photographer can modily the
lighting conditions and flash 1n just about every way so that
it does not produce harsh light. The two most common
methods for redirecting the light are to use a soft box and/or
an umbrella. The soft box allows you to fire the flash
directly, but through a soft-shelled box that bounces the light
around over a larger surface before being directed through a
translucent cover. The umbrella spreads the light from the
flash over a larger surface area (the inside of the umbrella),
but mstead of being fired directly, the flash 1s reversed and
fires 1into the umbrella so that the object being photographed
1s bathed in soft, indirect light. The disadvantage of these
two methods 1s that the cumbersome external devices (the
soit box and the umbrella) are required for enhanced lighting
and must be set up and manipulated to obtain optimal
lighting. Consequently, much preparation time 1s required
and a user cannot eflectively shoot on the go or in casual
settings with soft boxes and umbrellas.

There 1s a long felt need 1n the photography industry to
enhance the lighting by using external indirect flash unaits.
Including an indirect flash unit substantially equal 1n size to
existing direct flash units in compact cameras 1s not practical
because the indirect flash would be vastly underpowered for
its intended purpose. Conventional attempts to include the
existing indirect flash technology that would be capable of
replicating the eflective lighting of an accessory flash (e.g.,
xenon strobe based) 1n the housing of an existing compact
camera will result 1n increasing the dimensions of the
camera by at least 2-4 times.

By way of background, a guide number (GN) 1s used to
indicate how much light a flash will produce when 1t goes
ofl. As the GN gets higher, the intensity of the light increases
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as well as the distance the light can travel. GNs are measured
in feet (or meters). Many factors will aflect the physical

distance the flash can cover: from outdoors to indoors, the
amount your flash can light up will vary. Most GNs assume
that your digital camera 1s set to ISO 100.

The GN and capacitor size are roughly proportional.
Various GNs are assigned for various elements in the
camera, such as for example: the GN for current compact
flash cameras and disposables 1s approximately 6-8; the GN
for internal flashes 1n DSLRs 1s approximately 11-15; the
GN for external hot shoe tlashes 1s approximately 30-50; and
the GN for an indirect flash 1n a compact camera or DSLR
should be approximately 20+ which would require a capaci-
tor about the size of a C-cell battery which 1s not compactly
practical.

Various expensive and ingenious on-camera flash umnit
attachment alternatives have been proposed, such as a hard
hat with a flash mounted thereon, an external flash bracket
that mounts the flash higher to push shadows down lower,
and/or attaching cumbersome indirect flash units (such as
shown and described 1n U.S. Pat. No. 5,136,312 which 1s
incorporated herein by reference in its enftirety) yet none
have proposed integrating an adjustable bounce tlash unit in
a compact manner directly into a camera that can be easily
mampulated by a lay consumer.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a system
and method for a compact camera integrated with direct and
indirect flash capabilities. The automated compact camera
(such as a Point and Shoot or Digital Single Lens Retlex
(SLR) includes built-in direct and indirect flash units pro-
viding optimized direct and indirect reflective 1llumination
to the object being photographed.

The direct flash umt includes a flash light emission

window arranged to project direct illumination 1 a first
direction toward an object to be photographed. The indirect
flash unit includes another indirect flash light emission
window arranged to project indirect bounce illumination in
a second direction ofl of an indirect reflecting surface to the
object.
This invention also relates to the integration of sensors
and software related to the flash settings, exposure settings
and other features of the camera. The camera includes a
controller that receives a first signal containing information
from a first light or distance sensor connected to the direct
flash unit, and a second signal containing information from
a second light or distance sensor connected to the indirect
flash unit. In response to the received first and second
signals, the controller selectively adjusts the amount of flash
illumination projected from the direct and indirect flash
units. Likewise, in response to the mformation recerved
from the first and second signals, the indirect tlash unit can
be angularly adjusted to project flash lighting 1n an optimal
direction to cast the best light on the object being photo-
graphed.

It 1s a further object of this mnvention to solve the problem
of integrating indirect flash technology directly into a cam-
era while preserving the compact miniature nature of the
photographic device. In a preferred embodiment the mven-
tion 1incorporates the use of flash power light emitting diodes
(LED) although the invention could employ conventional
xenon based flash technology.

Power LEDs are comparable 1n 1llumination to a xenon
flash, yet superior in numerous other facets. The LED 1s
casier to design and 1s more flexible 1n 1ts operating mode.
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The LED 1s small 1in physical size, and holds a longer battery
charge. Likewise, the drive requirements for power LEDs do
not require high peak voltages like xenon tubes require, thus,
the LED driver 1s substantially more compact and requires
tewer components of smaller physical size.

According to another aspect of the present invention the
improved camera provides a method of providing flash
illumination for a camera mtegrated with a direct flash unit
and an indirect flash unit. The method includes sensing an
amount of light reflected from a reflecting surface adjacent
to the camera and based on the received information, an
appropriate power level 1s determined and sent to an indirect
flash unit. The indirect flash unit 1s then mstructed to project
a tlash toward the reflecting surface according to the deter-
mined power level. Likewise, an amount of light reflected
from an object to be photographed 1s also received, and
appropriate power level 1s determined and sent to the direct
flash unit. Based on the direct flash power determination, the
direct flash unit 1s instructed to project a predetermined
amount of flash toward the object.

According to yet another aspect of the present invention
the improved camera provides an orientation sensor and
control feature so that the indirect flash unit moves to
accommodate the orientation of the camera. In particular,
when the user changes an orientation of the camera (e.g.,
from horizontal to vertical), the indirect flash 1s modified
from a top flash to a side flash being used as the indirect
flash. The altering of a preferred indirect flash unit may be
determined mechanically or electronically.

These and other objects, features, and/or advantages may
accrue from various aspects of embodiments of the present
invention, as described in more detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

Various exemplary embodiments of this invention will be
described 1n detail, wherein like reference numerals refer to
identical or similar components or steps, with reference to
the following figures, wherein:

FIG. 1 depicts an exemplary view of a camera integrated
with a direct flash unit and an indirect flash unit 1n accor-
dance with this invention.

FIG. 2 depicts another exemplary view of a camera
integrated with a direct flash unit and a pair of indirect flash
units 1 accordance with this mvention.

FIG. 3 illustrates a diagrammatic view illustrating a
system and method for providing illumination flash for
image capture according to an exemplary embodiment of the
camera 1n the mvention.

FIGS. 4 and 5 depict an exemplary illustration of the
adjustment mechanism of the camera system adjusting the
flash light umts from a first position to a second position
according to this invention.

FIG. 6 illustrates an exemplary control circuit for the
camera according to this mnvention.

FIG. 7 depicts a diagrammatic view illustrating a camera
integrated with a flash unit having flash beam splitting
characteristic which divides a single flash into predeter-

mined proportions 1 a first direct flash path and into a
second 1ndirect flash path 1n accordance with this invention.

FIG. 8 illustrates an exemplary control routine process
that takes place 1n accordance with this invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Particular embodiments of the present invention will now
be described 1n greater detail with reference to the figures.
Like reference numerals apply to similar parts throughout
the several views.

10

15

20

25

30

35

40

45

50

55

60

65

4

This invention overcomes the conventional problems
described above by providing an automated compact camera
such as a point-and-shoot or DSLR 1ncluding a built-1n,
indirect, tlash unit that provides optimized indirect reflective
illumination to the object being photographed. In general, 1n
a first embodiment, the camera will utilize a two-flash

system. The camera provides a conventional single direct
flash camera and adds at least one set of flash components.
The at least one additional sets of tlash components would
be embodied as an indirect tlash unit.

The indirect flash unit may be pointed 1n a direction which
would cause the projected light to bounce ofl of a wall, a
ceiling or a surface prior to i1lluminating the object. The
direct tlash unit would trigger the indirect flash every time
the main direct flash fires. The f-stop may be reduced
slightly to account for entry of additional light.

The advantage of this configuration over direct-only flash
produced photos 1s a significant improvement. However, the
disadvantage of employing conventional circuitry for use
with a conventional xenon flash unit 1s that the capacitor
embedded within the circuitry of a conventional camera 1s
too small to handle much more than the direct xenon flash
unit. Conventional capacitors lack power and cannot provide
substantial indirect tflash 1llumination as well as direct flash
without compromising the size of the compact camera. The
capacitor alone would have to be increased 1n size to roughly
that of an AA to C size battery thereby yielding (the once
compact camera) to a cumbersome non-compact design.

FIG. 1, in more detail, illustrates an exemplary two-flash
compact camera system 10 for capturing images in accor-

dance with this imnvention. The camera 5 1s comprised of a
housing 12 including a front side 13, a rear side 14, a top side
15, a bottom side 16, a left side 17, and a right side 18. As
shown, a view finder 9 and a telescopic lens 11 are disposed
on the front side 13 of the camera 5. An 1image trigger button
8 1s disposed on the top side 135 of the camera 5.

According to yet another aspect of this invention, the
camera system 10 may be constructed as a three-flash
compact camera system 10. In brief, a once existing digital
camera (e.g., a point and shoot, or SLR) may be integrated
with one or more flash units. The flash units may be oriented
in a variety of different directions, including but not limited
to being pointed sideways as shown and discussed 1n com-
bination with FIG. 2.

FIG. 2 depicts a three-flash compact camera system 10.
The various flash units 20a, 21a, 22a are disposed within
compartments below the flash light emission windows 20,
21, 22 on the camera 3. In particular, a first direct flash light
emission window 20 is disposed on the front side 13 of the
camera 5. The direct flash light emission window 20 1is
arranged to project direct illumination 1 a first direction
toward an object to be photographed.

Retferring to FIG. 1, the various indirect flash light units
21a, 22b are housed within respective indirect flash light
windows 21, 22. A first indirect flash light emission window
21 1s shown disposed on the top side 15 of the camera 5. A
second indirect flash light emission window 22 1s also
depicted on the right side 18 of the camera 5. The indirect
flash light emission windows 21, 22 are arranged to project
indirect bounce 1llumination 1n a direction different from the
direction of the direct flash light unit 20aq. It 1s to be
understood that the flash units and/or direct or indirect flash
light emission windows may be positioned at a variety of
different positions on the camera 5. The flash units 20qa, 214,
22q utilized as part of this invention may be selected from
an assortment of available 1llumination sources (individually
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or separately), including but not limited to xenon flash, light
emitting diode (LED) or other suitable compact light source.

Another aspect of the present mvention 1s to provide a
position sensor 60 (as shown 1n FIGS. 4-5). The position
sensor 60 (and/or vertical’horizontal sensor) 1s provided to
determine the orientation (such as from a horizontal to a
vertical position) of the camera 5. As such, when the
orientation 1s changed, the side indirect flash unit 22a now
becomes the preferred indirect top flash unit. Accordingly,
only one indirect flash umit may be preferred for use when
the camera 5 captures the image. In the alternative, it 1s
possible to use more than one of the indirect flash unmits 21a,
22a simultaneously.

Once the orientation of the camera 5 1s determined, the
position sensor 60 returns that information in the form of a
signal to a controller 35 (as will be described 1n more detail
later). Various types of position sensors (1.e., vertical/hori-
zontal measuring sensors) may be mcorporated (such as an
accelerometer or a gyroscope) to determine the orientation
of the camera S relative to the ground.

For example, the accelerometer (as the position sensor 60)
can sense and determine the angular displacement using the
direction of gravity as a vertical reference. Likewise, the
position sensor 60 may determine and selectively identify
which of the various indirect flash units 21a, 22a should be
used to direct the flash illumination towards a particular
reflecting surface, such as the ceiling. Based on the deter-
mination made by the controller 35 (e.g., 1n response to other
unknown retlectivity objects such as a wall, other objects
and/or bystanders), the other indirect flash units may be
turned ofl. The altering of which indirect flash unit to be
used may be determined mechanically (for example by the
user) or electronically (for example by the controller 35).

According to yet another aspect of this invention, con-
ventional xenon direct flash units may be replaced by at least
one or more LED flash units capable of i1lluminating com-
parable luster within the color spectrum as with conven-
tional xenon flash technology.

The advantage of employing LEDs, as opposed to xenon
flash tubes, 1s that large high voltage capacitors and bulky
circuit components are not required with LEDs thereby
fostering mimaturization of compact cameras. Likewise,
LEDs can be implemented with fewer components and an
overall smaller physical size. Unlike xenon flash units, LED
drivers are much smaller and can be driven directly by
integrated circuits (IC) contaiming high current pulse drivers.
By way of comparison, a complete driver for an LED flash
can occupy less than 10 percent of the volume of a compa-
rable xenon driver.

In the alternative, LEDs may be driven by lower voltage
super-capacitor circuits that are significantly smaller than
conventional high voltage phototlash capacitors, such as for
example the GS-line of supercapacitors from the Australian
based company CAP-XX® which resolve the power and
performance limitations of conventional batteries. The drive
requirements for power LEDs do not require high peak
voltages like xenon tubes require. It 1s important to note that
a capacitor 1s optional for an LED flash, whereas a xenon
flash cannot operate without a capacitor.

LEDs are significantly smaller and slimmer than xenon
systems allowing for smaller camera designs. LEDs also
require less power and will lead to lower overall system
costs. Unlike xenon solutions, power LEDs offer enhanced
variable operating modes such as torch, flash and high speed
repeated flash, thereby creating opportunities for differen-
tiation and greater, more valuable, functionality.
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An LED easily matches the performance of xenon tech-
nology and does so 1n a much more compact manner and
smaller volume. Unlike cumbersome xenon flash tubes
which have lower life spans and demand higher power
sources, LEDs sustain their flash life much longer and at a
significantly reduced power. Furthermore, LEDs do not
require constant recharge after each discharge. For example,
a typical xenon flash has a duration of about 1 ms. On the
other hand, a very bright burst of white LED light can be
sustained for a duration of hundreds of milliseconds which
allows for extended shutter opening that 1s desirable by the
camera operator under a variety of situations.

Electronic control of a power LED 1s more flexible and
includes greater flexibility 1n its operating modes (such as 1n
torch mode or video mode). The prolonged operation at high
light output allows night-time camera use 1n video mode as
well as still camera mode. Similar operating modes and
features cannot be supported by conventional xenon tech-

nology.

Another advantage of LED technology 1s that the range
and spread of LED flash can be substantially optimized. For
example, a lens can be used to focus the beam at a long range
thereby enabling zoom flash modes. As shown by this
invention, the LED 1s proven to be far more versatile and
superior to conventional xenon flash technology in terms of
miniaturization, versatility, form factor, and time to market.

FIG. 3 1illustrates a diagrammatic view illustrating a
system and method for providing illumination flash for
image capture according to an exemplary embodiment of the
camera system 10 in the mmvention. As shown, integrated
within the camera 5, there 1s a direct flash unit 20a and at
least one indirect tlash unit 21a. The direct flash unit 20q
operates to project light 1 a first direction 25 to 1lluminate
an object 30 directly. The indirect flash unit 21a operates to
project a tlash of light in a second direction 26a toward an
indirect reflecting surface 27 to reflect the flash of light 1n
another direction 265 to indirectly 1lluminate the object 30.

That 1s, the light projected from the second indirect tlash
umt 21a travels along the second direction 26a and 1s
reflected by the indirect retlecting surtface 27 in the direction
2656 toward object 30. The indirect reflecting surface 27 may
be any surface capable of retlecting light in the environment
surrounding the object 30. For example, an indirect retlect-
ing surface 27 may be a wall and/or a ceiling 1n a room
and/or any other type of retlecting surface capable of bounc-
ing light onto the object 30 1n accordance with this mnven-
tion.

Unlike conventional cameras, which without an external
component adapted thereto, are not capable of providing
indirect bounce light. The camera system 10 of this inven-
tion includes mtegrated within the housing of the camera 3,
separate flash units 20a, 21a for direct and indirect tlash
illumination. In particular, a first direct flash unit 20a may
include, for example, a first power LED which i1s arranged
to project a flash light beam directly at the object 30 1n a first
direction 25.

The indirect flash unit 21¢ may include a second power
LED which i1s arranged to project a flash light beam 26qa
upward toward the indirect reflecting surface 27. It 1s to be
understood that the indirect flash unit 21a may be positioned
to project in any number of various indirect directions, such
as laterally toward a side wall (which will serve as the
reflecting surface) and/or against the ceiling or floor (which
will also retlect the light). The indirect flash unit 21a projects
the 1lluminating light at the object 30 indirectly to artificially
simulate the untreated characteristics of natural sunlight.
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The direct flash could be implemented 1n certain situations
to provide fill-in light to soften any dark shadows thereon.

The camera system 10 includes illumination sensors 31,
32. The illumination sensor 31 1s used to detect the amount
of light being reflected from the direct flash unit 20a or to
detect the distance of the camera from the subject or object
being photographed. Likewise, the 1llumination sensor 32 1s
used to detect the amount of light being reflected from the
indirect flash unit 21a or to detect the distance of the camera
from the reflecting surface 27 such as the ceiling. The
illumination sensors 31, 32 may be made from a variety of
different light absorbing and/or sensing devices, such as an
emitter-detector sensor.

According to one exemplary embodiment, the i1llumina-
tion sensors 31, 32 may be used to emit and detect electro-
magnetic radiation reflected from the indirect reflecting
surtace 27 directly to the illumination sensor 32. The amount
of light being reflected from the various surfaces 1s detected
by the illumination sensors 31, 32 and converted nto a
signal contaiming information about the light reflecting prop-
erties of the indirect reflecting surface 27 and the electro-
magnetic radiation reflected directly back from the object 30
itself. Although not depicted in FIG. 3, flash unit 224 may
also have a separate sensor for detecting retlected light,
distance and generating a signal contaiming information
from the reflecting surface the indirect flash and sensor are
oriented towards.

Based on the signals received from the illumination
sensors 31, 32, the controller 35 1nstructs to the flash units
20a, 21a, 22a a prescribed amount of power to supply to the
flash units 20a 21a, 22a to optimize the emitted LED flash
light on to the object 30 to produce a favorable image.

Various types of reflection and/or other modes for deter-
mimng the amount of reflected light may be employed by
this invention. For purposes of this exemplary embodiment,
one exemplary method for collecting light by the 1llumina-
tion sensors 31, 32 1s to emit and capture inirared radiation
transmitted from the flash units 20a, 21a. Referring to FIG.
3 1n particular, the 1llumination sensor 31 receives infrared
radiation transmitted from the direct flash unit 20q along a
path designated 25 from which 1t 1s reflected off of the object
30. Likewise, the 1llumination sensor 32 receives inirared
radiation transmitted from the indirect flash unit 21 along a
path designated 264 from which 1t 1s reflected.

From the reflected signal information returned, the con-
troller 35 can determine various distances. That 1s, the
illumination sensors 31, 32 may be equipped with features
to ascertain the distance between various objects, such as the
distance between the camera 5 and an indirect reflecting
surface 27 and/or a distance between the camera 5 and the
object 30 and/or any other length in accordance with this
invention. Alternatively, distance sensor may be integrated
within the camera as separate devices that perform the
length determining function.

Based on this distance information, the camera system 10
can optimally adjust the amount of flash (by providing tull
power or by quenching the output of the flash i1llumination)
that 1s to be required from the indirect flash unmit 21a. The
input back to the 1llumination sensor 31 can also indicate to
the controller 35 that there may be no indirect reflecting
surface relatively close enough to efliciently utilize the
indirect flash unmt 21a.

When a negligible signal 1s recerved by the 1llumination
sensor 32 and returned to the controller 35, the controller 35
may instruct only the direct flash unit 20a to operate since
the indirect tlash unit 21a would have substantially little to
no effect on the captured image. A negligible signal may be
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returned when, for example, an indirect reflecting surface 1s
beyond a predetermined maximum distance which will
permit elflective indirect flash. However, 1f the indirect
reflecting surface 1s at, or within, a predetermined maximum
distance, the indirect flash unit 21a may be used in response
to a power level instruction sent by the controller 35.

The information contaimned i1n the signal provided by
illumination sensors 31, 32 1s utilized by the controller 35 to
provide automatic adjustment of flash output and camera
settings. In the alternative, the automatic adjustment may be
overridden and manually adjusted as desired by a user with
a particular desired lighting preference.

FIG. 4 1llustrates another aspect of individually, or with
respect to each other, angularly adjusting the direction of the
flash units 20a, 21a, 22a. In accordance with this invention,
the direct 20a and/or indirect flash units 21a, 22a may be
individually adjusted. As shown in FIGS. 3-5, the indirect
flash light beam path 264 projected by indirect flash unit 21a
1s adjusted (rotated by 0,) to flash light beam path 26a (as
shown 1n FIG. 5). Likewise, the flash light beam path 244 (as
shown 1n FI1G. 3) of the direct flash unit 20a may be adjusted
(rotated by 0,) to project the flash light unit 20a 1n the
adjusted flash light beam path 24; (as shown 1n FIG. 5).

The angular adjustments may be automatically modified
by 1nstructions from the controller 35 determined in
response to various inputs received. The controller 35 may
send 1nstructions to an adjustment mechanism 38 attached to
the direct 20a or indirect flash units 21a, 22a. As shown 1n
FIGS. 4 and 5, the adjustment mechanism 38 includes a
pivot mechanism attached to at least one motor (M). The
instructions from the controller 35 cause the adjustment
mechanism 38 to mechanically rotate the flash unit 21a
within 1ts compartment 39 an angle 0 so as to optimally align
a projection direction of the illuminating tflash beam toward
the object 30.

For example and as shown 1n FIG. 3, 11 the reflected light
captured by the i1llumination sensor 31 indicates that the
object 30a 1s close to the camera 5, the indirect flash unit 21a
may be angled at a steep angle (as shown by paths 26¢ and
26/ 1n F1G. 3) to optimize the amount of light reflected onto
the object 30a. However, 1i the retlected light captured by
the 1llumination sensor 32 indicates that the object 305 1s
further from the camera 5, the angle of projection of the
indirect tlash unit 21a may be lowered (as shown by paths
26g and 26/~ in FIG. 3) to optimize the amount of light
reflected onto the object 30b6. Further, the illumination
sensor 32 will also determine the distance and reflectivity
characteristics of the ceiling or reflective surface and the
controller 35 can adjust the power to the light in combination
with the angle or projection.

As discussed previously, the position sensor 60 1s pro-
vided to determine the orientation (such as from a horizontal
to a vertical position) of the camera 5. As the angle of the
camera 5 changes from the horizontal to the vertical posi-
tion, the side indirect flash umit 22a becomes reoriented by
the movement of the camera 3 to the preferred indirect top
flash unit 1n the position the indirect flash unit 21a previ-
ously was positioned. When more than one indirect flash
unit 1s available for use, one of the indirect flash units may
be preferred for use when the camera 5 captures the image.
Based on various factors, including but not limited to, a
determination made by the controller 35 (e.g., 1n response to
other unknown reflectivity objects such as a wall, other
objects and/or bystanders), the other indirect flash unit(s)
may be turned ofl so that only one indirect flash unit 1s used.
The determination to use one indirect flash unit over the
other may be determined mechanically or electronically.
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According to this invention, another advantage of aiming
the direct flash at a slight off angle 1s so that the off-angle
direct flash may reduce red-eye. This use may be desired, for
example, when used 1n conjunction with indirect lighting.

FI1G. 6 illustrates a control circuit diagram for the camera
system 10. A battery source 42 provides power to the various
components connected in the control circuit. A controller 35
1s electrically connected within the circuit to a direct flash
unit circuit 121. The controller 35 1s also electrically con-
nected with at least one indirect flash unit circuit 122. The
battery source 42 may likely be tied into the power source
that supplies the various camera features and functionality.

The 1llumination sensors 31, 32 are depicted attached to
the controller 35 within the control circuit. The 1llumination
sensor 31 1s depicted electrically connected to the direct
flash unit circuit 121, and the illumination sensor 32 1s
shown electrically connected to the indirect flash unit circuit
122. As mentioned previously, the 1llumination sensors 31,
32 may incorporate an emitter-detector sensor in which an
ambient inirared radiation detector 1s provided within the
camera system 10 as a point of reference for the controller
35 in evaluating and making a determination as to how much
power should be sent to the direct and indirect tflash units
20a, 21a, 22a during operation and/or whether to permiut,
quench and/or adjust the flash operation of the flash units
20a, 21a, 22a. As also mentioned previously, the 1llumina-
tion sensors 31, 32 may be used to collect various types of
information, including but not limited to, the distance of the
object 30 from the camera 5 and/or information regarding
exposure settings (aperture and shutter speed).

The various components in the circuit diagram of the
camera system 10 are electrically connected and designed to
send and recerve signal information to and from the con-
troller 35 via various bus lines shown generally as 36. The
controller 35 centrally coordinates the receipt of the infor-
mation and instructions to the various components of the
camera system. Various types of information may be
received by the controller 35 from various inputs into the
control circuit and will be discussed in more detail later.

A quenching flash circuit 41 1s shown provided within the
control circuit to regulate the power of the flash from the
direct and indirect flash units 20q, 21a, 22a. That 1s, the
power of a flash 1s regulated by quenching the flash before
the capacitors are fully discharged. Although the phraseol-
ogy for quenching 1s described, it 1s to be understood within
this invention to allow for the halt of the flash mid exposure
through, for example via a solid state circuit in the event that
light sensors observe suflicient light has been achieved.
Halting the flash may be accomplished by solid state cir-
cuitry (or other) that has the ability to open a circuit and halt
a tlash, whether manually or automatically. At least one
source ol quenching signals may utilize the distance infor-
mation gathered from distance sensors. Other sources may
use light coming from the scene in which the object 30 1s
located, all of which 1s well known to those skilled 1n the art.

Basic descriptions for trigger and quenching circuits for
direct and indirect flash tubes (such as the interaction of a
battery connected to a main capacitor and various resistors
and SCR’s connected 1n a trigger circuit) for an external
attachment for a camera are known and are not the subject
of this application and can be found in U.S. Pat. Nos.
5,136,312 and 4,384,238, the disclosures of which are
hereby incorporated by reference.

Referring back to the controller 35, as with conventional
cameras, the controller 35 receives various types ol infor-
mation as data signal inputs, such as for example: distance
information from an auto-focus module, film speed data
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input, ambient light level from a photo-detector, ceiling or
indirect reflecting surface detection, flash specification
information yielding exposure information, nformation
from a user intertace (such as no tlash, rapid recycle or no
indirect tlash) and various other types of information.

The controller 35 provides various control signal instruc-
tions, such as shutter speed, an F-number, indirect flash
parameters, direct flash parameters, and various other con-
trol signals. According to this invention, the controller 35
can also instruct the flash units, such as the indirect flash
units 21a, 22a how to orient the angle of projection based on
the various 1nputs received to optimize the light around the
object 30 being photographed.

It should be noted that the controller 35 may be preferably
implemented as a central processor section having overall,
system-level control, to performing various computations,
functions and other processes related to the camera system
10. The various components 1n the control circuit associated
with the processor 35 can be mmplemented as a single
microprocessor circuit or a plurality of separate dedicated or
programmable integrated or other electronic circuits or
devices, e.g., hardwired electronic or logic circuits such as
discrete element circuits or programmable logic devices.
The control circuit may include other circuitry or compo-
nents common 1n camera photography, such as memory
devices, etc., to aflect desired control and/or input/output
functions from various input/output interfaces. The camera
system 10 may include more than one controller for the
various electronic components in accordance with this
invention.

Programmable memory may be provided to receive and
store the various data information and can also store one or
more computer readable control routines used by the camera
system 10. The memory can be implemented using any
appropriate combination of alterable, volatile or non-volatile
memory or non-alterable, or fixed, memory. The alterable
memory, whether volatile or non-volatile, can be 1mple-
mented using any one or more of static or dynamic RAM,
floppy disk and disk drive, writable or re-writable optical
disk and disk drive, hard drive, flash memory or the like.

Similarly, the non-alterable or fixed memory can be imple-
mented using any one or more of ROM, PROM, EPROM,

EEPROM, an optical ROM disk, such as CD-ROM or
DVD-ROM disk, and disk drive or the like.

FIG. 7 illustrates another exemplary embodiment 1n
which the camera system 10 includes a single flash umit
source and a beam splitter 40 that separates the flash light
illumination into a direct flash beam and an indirect flash
beam. Although depicted a distance away from the flash unit
20a, the beam splitter 40 1s intended to be disposed within
the camera 5. Alternatively, the beam splitter 40 may be
implemented through the use of a reflective and diffusing
surface such as a bounce card which 1s commonly used by
proiessional photographers. The bounce card 1s a small
surface which detlects light from the indirectly aimed flash
umt towards the subject. The surface may be integral to the
camera or constructed as an add on attachment. That 1s, the
beam-splitter 40 deflects a portion of the flash LED light
towards an indirect reflecting surface 27 and the remaining
light 1s emitted along an axis defined directly between the
lens of the camera 5 and the object 30.

In brief, 11 a suitable indirect reflecting surface 27 1s not
detected, the use of the beam-splitter 40 1s omitted and all of
the projected flash light 1s directed along the axis defined
directly between the lens of the camera 5 and the object 30.
In use, infrared radiation 1s emitted from an IR beam source
included in the illumination sensor system 32 along a path
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designated 26a to surface 27. The IR beam source is
reflected along a path back to illumination sensor 32. Infor-
mation about the indirect reflecting surface 27 1s embedded
in the signal and provided back to the illumination sensor 32.
If the surface 27 1s not present, or 1s located beyond a
predetermined distance, a beam splitter 40 1s not employed
and the direct flash light beam 25 1s not separated and all of
the flash light 1s 1lluminated directly on the object 30.

However, 11 the signal indicates the presence of surface 27
within a predetermined distance, the controller 35 adjusts a
beam splitter 40 to functionally separate the direct flash unit
20a to detlect a portion of the mmcoming flash light 25 along
a first direct path 25a and the remaining portion of the flash
light along a second indirect path 255. The flash light for the
second indirect path 255 may be optimally used with a larger
lens opening than that used for the direct flash mode where
an equivalent flash range 1s desired to account for the longer
path length that the indirect flash light beam has to travel and
light loss associated with the bounced light.

The schematic diagram and the control circuit function
shown 1n FIG. 7 are similar to the schematic diagram and the
control circuit described above with the exception that a
single direct flash unit 20a projects a single tlash beam of
light 25 that 1s separated by a beam splitter 40 1nto a first
projected direct tlash light beam 25a and a second indirect
flash light beam 256 of indirect tlash illumination that 1s
reflected off of the indirect retlected surface 27.

In particular, when the beam splitter 40 1s used, the
incoming single tlash beam of light 25 1s split and projected,
in part, 1n a first direction 25a toward the indirect reflecting
surface 27 and reflected off back to the object 30. The second
part of the incoming single flash beam of light 235 1s further
split 1n a direct path 25a 1n a second direction to directly
illuminate the object 30.

The beam splitter 40 may be optimally adjusted by an
clectromechanical actuator 41 that operates to pivot the
angle of the beam splitter 40. By angling the beam splitter
40, the proportionate amount of 1lluminated light split can be
varied thereby modifying and splitting the mmcoming flash
beam of light 25 as desired 1nto a first direct flash beam of
light 25a directed at the object 30 and a second 1ndirect flash
beam of light 255, 25¢ indirectly hitting the object 30.

When the beam splitter 40 1s not used, such as where
indirect light 1s substantially ineflective, the beam splitter 40
will be predisposed 1n a first position to allow all of the flash
light illumination to project directly onto the object 30.
Although described as a beam splitter 40, the flash 1llumi-
nation device may be composed from any number of varying,
designs, such as a partially silvered mirror and/or a separator
lens.

FIG. 8, illustrates an exemplary control routine process
that takes place 1n accordance with this invention.

In Step S1, the control routine determines 1f the camera 1s
being used 1n a manual or automatic mode of operation. IT
a manual mode ol operation 1s being used, the routine
proceeds to Step S2. However, 1if the automatic mode 1s
selected, then the routine proceeds to step S3.

In Step S2, manual override of settings may be selected.
Manual override may be selected from a menu 1n the camera
and/or may be actuated 1n response to a user manipulating
the features on the camera, and/or some other overriding
procedure. The control routine 1s highly adaptive and may
include at least the following basic features. First, the user
will be able to override the software (such as for example:
turning the flash on/off, and/or causing the indirect/direct
tflash units to operate together or independently). The control
routine 1s adapted to manipulate the tlash power 1n response
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to detecting and analyzing the light already present and the
various features and parameters discussed in more detail
below.

Alternatively, 1n Step S3, manual override of setting 1s not
selected and an automatic or auto-focus mode may be
selected so that the camera setting may be optimally con-
figured by an internal control program based on the various
parameters described above. In operation, the shutter trigger
switch (or 1mage trigger button) on the camera 1s depressed
and activates the automatic control routine according to this
invention.

In the automatic mode, the control routine of this inven-
tion receives various bits of information and analyzes the
information the various types of information received, such
as for example: object and reflective surface distances (e.g.,
upward and side distances in the environment), light meter-
ing data, and vertical/horizontal positioming of the camera to
determine how much light should be emitted and from
which of various direct and indirect flash units.

The automatic flash mode selects an appropriate camera
lens aperture and shutter speed based on a distance deter-
mined between the camera and the object and a determined
flash output. The automatic flash mode will select a suitable
aperture and shutter speed selection for the direct flash light
mode. If an indirect reflective surface i1s detected having
suitable reflective properties to enhance the object being
photographed, an indirect and direct mode pair may be
selected. In the case where beam splitting may be employed,
larger lens openings may be suitably selected to oiffset the
light losses and longer path length. The desired objective 1s
to obtain uniform exposure of the object. In Step S2, when
the shutter release button 1s depressed, distance and light
sensors (Step S4) are initiated.

In Step S4, the distance sensors determine the various
distances between the parameters surrounding the object to
be photographed in a variety of directions (upward, side-
ways, bottom, forward)—as well as the distance between the
camera and the object. The various distance information
collected will establish a point of reference between the
object and the camera and the surrounding environment.

The control routine can adapt to the varied distance of the
object. The greater the distance the indirect bounce surface
1s located from the camera and/or the object, the more power
the indirect flash will need to be charged or driven at when
using non-capacitor circuit to illuminate the object being
photographed. That 1s, the greater the distance, the stronger
the mdirect flash umt must 1lluminate the flash. Similarly,
the direct flash unit will also increase 1ts 1llumination of its
flash as the distance of the object from the camera is
increased.

In the alternative, sensors for determining distance and
reflectivity for indirect flashes may be omitted and instead a
low power pre-tlash may be performed for each indirect
flash independently and measure the light reaching the
subject with existing light meters and feed information into
ﬂas_l/exposure soltware prior to the shutter opening. That 1s,
rather than utilizing distance/light/reflectivity sensors on
indirect light sources, the following alternative method can
be employed to determine the power output of each indirect
light source. Assuming the camera 1s 1n automatic mode,
alter the user presses the shutter release button, each flash
unit source (direct and indirect) sequentially fires at low
power. The camera’s existing light sensor(s) (the one that 1s
used for determiming exposure) observes the amount of light
that has reached the subject of the photograph from each of
the flashes. This process may take many milliseconds. The
camera then uses the sensor mput along with other data
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received by the controller to determine the power output of
cach flash during the actual image capture. The shutter 1s
then opened and the multiple flashes fire for image capture.
The shutter 1s closed and the 1mage 1s processed by the
camera. The user presses the shutter release button once
during this process and user may experience some shutter
lag. Alternatively, the sensing process can occur when the
user presses and holds the shutter release button at a mid-
position allowing the user to exactly time the shutter release
when he completely presses the shutter release button (this
1s a common feature ol cameras to allow for pre-shutter
release sensing of focus and exposure).

Circuitry will be included to allow a quench or immediate
halt of the light emission of each flash unit if the control
routine sends an instruction to the flash units. According to
this alternative, flash bracketing could be employed by
adjusting the emphasis of each of a predetermined number
of tlashes (e.g., three flashes) as well as the itensity of each
in a sequence of photographs. The advantage of this step 1s
that the nature of the LED flashes allows for numerous shots
without the need for capacitor recharging. In the alternative
to having three fixed LED flashes, a top flash may flip out
at a predetermined angle, (e.g., approximately 90 degrees) to

serve as 1n indirect side flash in response to the vertical/
horizontal sensor commands. The routine then proceeds to
Step S3.

In Step S35, a light meter determines the available and/or
required light for proper exposure. The light meter may be
comprised of any number of light sensors, such as an
ambient light level sensor. In each of the various directions
that the light meter takes samples, the light received 1s
compared against the light transmitted to determine an
optimal amount of light that 1s to be transmitted toward the
object. The routine proceeds to Step S6.

In Step S6, a vertical/horizontal sensor 1s activated to
determine the camera orientation. Once the orientation has
been determined, the vertical/horizontal sensor returns that
information in the form of a signal to a central controller.
Various types of vertical/horizontal measuring sensors may
be incorporated (such as an accelerometer or a gyroscope) to
determine the orientation of the camera relative to the
ground. The accelerometer can sense and determine the
angular displacement using the direction of gravity for a
vertical reference. Likewise, the vertical/horizon sensor may
determine and selectively 1dentily which indirect flash unit
1s directed towards a particular reflecting surface, such as the
ceiling and may as a result shut down the other indirect flash
units (1n response to other unknown retlectivity objects such
as a wall, other objects and/or bystanders). The routine
proceeds to Step S7.

In Step S7, based on at least some of the information
collected by the distance sensors, the light meter, and the
vertical/horizontal sensor, the routine can make a determi-
nation as to whether a flash 1s needed. If no flash 1s needed
because for example, the 1image 1s being taken during the day
and ample sunlight 1s available, the routine proceeds to Step
S8 and the picture 1s taken.

Otherwise, 11 a flash 1s needed, the routine proceeds to
Step S9 1 which i1t 1s further determined 11 an indirect flash
illumination light would produce favorable results on the
object being photographed. If the answer 1s determined to be
no, then the routine then proceeds to Step S10 and the
photograph 1s taken with direct flash only.

If however, it 1s determined 1n Step S9 that indirect flash
lighting would be optimal, the routine proceeds to Step S11
in which the routine determines whether to use a split beam
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separator process of Step S12, or to employ the individual
direct and indirect flash unit process as described 1n Step
S13.

In Step S12, a beam splitter that separates a single flash
light 1llumination into a direct flash beam and an indirect
flash beam. As described earlier, a portion of the direct flash
1s separated towards an indirect reflecting surface and the
remaining light 1s emitted along an axis defined directly
between the lens of the camera and the object.

In the alternative, 1f a suitable 1ndirect reflecting surface
1s not detected, the use of the beam-splitter 1s omitted and all
of the projected flash light 1s directed along the axis defined
directly between the lens of the camera and the object.

In Step S13, the imndividual direct and indirect flash unit
process 1s selected. The routine will now decide at what
power level the direct and indirect flashes will be nstructed
to project optimal lighting onto the object being photo-
graphed. The power level and/or amount of light to be output
by each of the flash units (e.g., light emitting diodes (LEDs))

1s determined and that information is collected by a central
controller.

In more detail, an IR 1s emitted from the distance sensors
along a first path to an indirect reflecting surface. The
distance sensors receirves the infrared radiation reflected
from 1ndirect reflecting surface along a return path and an
output signal indicative of the distance between indirect
reflecting surface and the illumination sensor 1s sent to the
controller. Information about the lighting and exposure
conditions 1s also received.

In this exemplary embodiment, 1t 1s determined that the
indirect reflecting surface 1s within a predetermined distance
from the camera and the indirect flash unit 1s actuated, or
1onized, for use.

Likewise, operation of the direct flash unit 1s substantially
similar to the operation described above with respect to the
indirect flash unit. That 1s, when the indirect reflecting
surface determined to be within a predetermined distance of
the camera, the controller may send a command 1nstruction
to pivot the indirect flash unit to an optimal determined
angular direction as discussed 1n Step S14. The 1nstruction
may be received by an adjustment mechanism that waill
reposition the projection of the indirect flash unit to opti-
mally project the 1lluminating flash light on to the object.
The controller will then instruct both the direct flash unit and
the indirect flash unit to fire stmultaneously and illuminate
the object.

However, 11 1t 1s determined that the indirect flash unit
would be negligible on the object being photographed, the
indirect flash unit will be rendered inoperable for efliciency
sake. The routine will then proceed to Step S14 and the
picture will be taken with the direct flash only.

In Step 13, when the direct and indirect tlash units are
charged to the predetermined level, the flash units are ready
to be discharge the flash and to produce the indirect flash in
a direction at an angle suitable to retlect onto the object. The
routine proceeds to Step S14.

In Step S14, based on the information collected by the
vartous distances and light meters, an optimum angle of
indirect light projection 1s determined. The central controller
istructs an adjustment mechanism to angularly adjust the
axial projection of the intended flash against the indirect
surface to optimally retlect flash lighting on the object to cast
favorable light onto the object when the shutter opens to
capture the image of the object.

In Step S15, the focal distance of the camera lens 1s set by
an auto-focus motor according to the distance determined
between the camera and the object. Alternatively, focal
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distance can be determined by a through-the-lens (TTL)
process that optimizes edge contrast of the image and 1s a
method currently employed within the imndustry. In another
exemplary alternative, a motorized lens or mirror may be
attached to each flash unit to adjust the focal distance or
angle based on the bounce distance required to project on the
object. It 1s to be understood that multiple focal length
flashes may be embodied 1n each flash unit. Alternatively,
numerous LEDs may be positioned on, for example, a %4
sphere (like the eye of a fly) to serve as an array for the direct
and indirect flashes. In each flash unit, varying color spec-
trum LEDs may be added to allow for creative lighting
ellects. The routine proceeds to Step S16.

In Step S16, the aperture and shutter speed of the camera
are determined 1n response to the various information col-
lected and signaled to the central controller. The control
routine may operate 1n response to a variety of diflerent
types of tlash/exposure soitware. The routine proceeds to
Step S17.

In Step 17, the shutter opens and light from the light

emitting diodes (LED) flash units 1s projected onto the
object and optimal lighting 1s received by the film/digital
sensor to 1mpress an image ol the object.

T'he routine
monitors the exposure light of the image while the shutter 1s
open to capture the image. The shutter remains open for a
predetermined duration of time. Once 1t 1s determined that
proper exposure has been achieved prior to shutter close, all
flashes are quenched. The routine proceeds to Step S18.

In Step S18, the quench command signal appears to
inhibit the flash. The quenching command regulates the
power of the flash from the direct and indirect flash unaits. It
1s within the scope of this invention to allow for the halt of
the flash mid exposure through, e.g., via a solid state circuit
in the event that light sensors observe suflicient light has
been achieved. The halting of the flash may occur manually
or automatically. The routine then proceeds to Step S19.

In Step S19, color correction and noise reduction may be
applied to the captured image of the object. Conventional
techniques and soiftware may be applied. The routine pro-
ceeds to Step S20.

In Step S20, the data 1s stored (and/or film 1s advanced)
to media and photo 1s complete. The routine proceeds to Step
S21 and the process ends.

Although various steps are described above according to
the exemplary method of this mvention, 1t 1s to be under-
stood that some of the steps described above may be
omitted, and others may be added without departing from
the scope of this invention.

Various alternatives are possible 1n accordance with this
invention. For example, the LEDs may be constructed as
removable indirect hot shoe flash attachment that 1s compact
and not powered by its own battery. The advantage of this
reduced size of the LED flash attachment 1s that the attach-
ment can remain attached to the hot shoe 1 a compact
manner. This may involve redesign hot shoe mounts to allow
power pass through from the main battery of the camera to
the shoe-mounted flash.

The systems and methods of this indirect flash systems
may be adapted for use with other small electronic devices
capable of still or video photography, such as for example,
PDAs, cell phones, computers.

It will be recognized by those skilled in the art that
changes or modifications may be made to the above
described embodiment without departing from the broad
inventive concepts of the mvention. It 1s understood there-
fore that the imvention 1s not limited to the particular
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embodiment which 1s described, but 1s intended to cover all
modifications and changes within the scope and spirit of the
invention.

What 15 claimed 1s:

1. A method of providing flash 1llumination for a camera
with a direct flash umit withun the housing capable of
projecting direct 1llumination, a first indirect flash umt and
a second indirect flash umt each within the housing and
capable of projecting indirect illumination including the
steps of:

recerving an input to mnitiate the capture of an 1image;

determining orientation of the camera, through an orien-
tation sensor 1n the camera, and selecting one of the
first indirect flash unit or the second indirect flash unit
to power based on the orientation;

capturing a feed of 1image data;

analyzing, by a processor running a set ol software
istructions stored on memory in the housing, the
lighting of the feed image data during a preflash
illumination of the selected indirect flash unat;

determining, using the software, the amount of light to be
provided by the selected indirect flash i1llumination
based upon the feed analysis; and

controlling the selected indirect flash unmit to provide the
determined amount of indirect 1llumination while cap-
turing the image.

2. A camera, comprising:

a lens to capture a photograph;

a button for receiving an input from a user to 1mtiate the
capture ol an i1mage; wherein upon nitiation of the
button the camera itiates the capturing of a feed of
image data;

an orientation sensor for sensing the orientation of the
camera;

an 1mage sensor for monmitoring 1image lighting during the
feed:

a first flash unit arranged to project direct 1llumination;

a pPOWeEr source;

a memory storing a set of software mnstructions;

a processor, connected to the memory for processing the
software instructions, determining the orientation, ana-
lyzing the feed lighting, and controlling lighting; and

an accessory connected to the camera and powered by the
power source, wherein the accessory includes:

a second flash unit capable of projecting indirect 1llu-
mination;

an adjustment assembly comprised of a motor and an
adjustment mechanism connected to the motor and
the second flash unit for moving the second flash unit
into position to provide indirect 1llumination;

wherein, upon activation of the button, the processor
imitiates a pretlash of the second tlash unit, and using,
the software determines the orientation of the cam-
era, analyzes the feed of 1image data, and the 1mage
sensor data, and controls (1) the amount of light
provided by the first flash unit; (11) the position of the
adjustment assembly to position the second flash
unit; and (111) the amount of light provided by the
second flash unit.

3. The camera of claim 2, wherein the camera includes a
hot shoe mount and the accessory 1s connected to the camera
through the hot shoe mount.

4. The camera of claim 2, wherein the second flash unit
includes at least one light emitting diode.

5. The camera of claim 2, wherein first flash unit and the
second flash umit may each be 1n one of either a flash mode;
a torch mode; or a video mode.
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6. The camera of claim 2, wherein the camera captures a
feed of 1mage data and the processor analyzes the image to
determine lighting.

7. A camera, comprising;:

a lens to capture a photograph;

a button for receiving an input from a user to initiate the
capture of an 1mage; wherein upon initiation of the
button the camera mitiates the capturing of a feed of
image data;

an orientation sensor for sensing the orientation of the
camera;

an 1mage sensor for monitoring image lighting during the
feed;

a first flash unit arranged to project direct 1llumination;

a pOwWer Source;

a memory storing a set of software instructions;

a processor, connected to the memory and processing the
soltware instructions, for determining the orientation,
analyzing and controlling lighting; and

a second flash unit connected to the camera, powered by
the power source, and capable of projecting indirect
illumination;
an adjustment assembly comprised of a motor and an

adjustment mechanism connected to the motor and
the second flash unit for moving the second flash unit
to a proper position to provide indirect illumination;
wherein, upon activation of the button, the processor
imitiates a sequential preflash of the second flash unit
and the first flash unit, and using the software ana-
lyzes the feed of image data and the orientation
sensor data, controls the adjustment assembly to
move the second flash unit into position to provide
indirect 1llumination; and controls the amount of
light provided by the first flash unit and the second
flash unit by controlling the amount of power pro-
vided from the power source to the first flash unit and
the second flash unit.

8. The camera of claim 7, wherein the sequential preflash
illumination starts with the first flash unit followed by the
second flash unit.

9. The camera of claim 7, wherein the second flash unit 1s
an accessory connected to a housing of the camera.

10. The camera of claim 7, wherein movement of the
indirect tlash unit comprises pivoting the indirect flash unait.

11. The camera of claim 7, wherein movement of the
indirect flash unit comprises rotating the indirect tflash unat.

12. A camera, comprising:

a lens to capture a photograph;

an 1mage sensor configured to monitoring image lighting;

an orientation sensor for sensing the orientation of the
camera;

a direct flash unit arranged to project direct 1llumination
toward an object to be photographed;

an indirect tlash unit arranged to project indirect 1llumi-
nation toward the object;

an indirect tlash unit adjustment assembly comprised of
an 1ndirect tlash unit motor and an adjustment mecha-
nism connected to the motor and the indirect flash unit
for moving the indirect flash umt to provide indirect
illumination of the object;
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a processor which receives a signal from the orientation
sensor and controls the movement of the indirect flash
unit adjustment assembly:

the processor receives a signal from the at least one image
sensor and controls the amount of light from the direct
flash unit and the amount of light from the indirect flash
unit based upon:

the image lighting measured from the light output by the
direct flash unait;:

the 1mage lighting measured from the light output by the
indirect flash unit; and

wherein the 1image sensor monitors the image lighting
during a pretlash of the indirect flash unit and a preflash
of the direct flash unit.

13. The camera of claim 12, wherein the indirect flash unit

1s an accessory connected to a housing of the camera.

14. The camera of claim 12, wherein movement of the
indirect flash umit comprises pivoting the indirect flash unait.

15. The camera of claim 12, wherein movement of the
indirect flash unit comprises rotating the indirect flash unat.

16. The camera of claim 12, further comprising a distance
sensor for sensing the distance of an object to be photo-
graphed; and controlling the movement of the indirect flash
umt, the amount of light from the direct flash unit and the
amount of light from the indirect flash unit are also based on
the distance from the object as determined by the distance
SENSOr.

17. A method of providing flash 1llumination for a camera
with a direct flash unit and an indirect flash unit, comprising;:

determining the orientation of the camera by an orienta-
tion sensor;

controlling an adjustment assembly comprised of a motor
and an adjustment mechanism connected to the motor
and the indirect tlash unit to move the indirect flash unit
to an 1ndirect position to provide indirect i1llumination,

recetving an input to initiate the capture of an 1mage;

imtiating a direct preflash of the direct flash unait;

analyzing the lighting during the direct pretlash;

imitiating an indirect pretlash of the indirect flash unait;

analyzing the lighting during the indirect pretlash;

determining the amount of light to be provided by the
direct flash unit and the indirect flash unait;

controlling the amount of light provided by the direct
flash unit and the indirect flash unit; and

imitiating a flash of the direct flash unit and the indirect
tflash unit at the determined light levels while capturing
the 1image.

18. The method of claim 17, further comprising the steps:

moving the indirect flash unit by pivoting the indirect
tflash unit.

19. The method of claim 17, further comprising the steps;

moving the indirect flash unit by rotating the indirect flash
unit.

20. The method of claim 17, wherein the indirect flash
unit 1s an accessory attached to the camera and powered by
a camera power source; and controlling the amount of light
provided by the indirect flash unit 1s by controlling the
amount ol power provided to the accessory from the camera
power source.
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